With increasing adoption of the problem-based learning (PBL) model, creative approaches to enhancing facilitator training and optimizing resources to maintain effective learning in small groups is essential. We describe a theoretical framework for the development of a PBL facilitator training program that uses the constructivist approach as the program's guiding philosophy. The structured, pedagogically sound program was designed for a multidisciplinary pool of basic and social/administrative scientists, clinical faculty, practicing pharmacists, and post-graduate residents enrolled in a teaching certificate program. The training program employs the PBL experience, along with interactive technology, case-based and debriefing sessions with small groups and experienced facilitators. Proposed models for assessment of the facilitator training program include evaluation of inter-rater variability between facilitators with respect to student performance in PBL.
Introduction
Problem-based learning (PBL) is an educational method that uses real-world cases to facilitate learning through a studentcentered approach. PBL has been widely accepted by health care educators as a pedagogical/andragogical model to promote and develop essential skills needed by 21 st -century professionals (Schlett et al., 2010; Stewart, Brown, Clavier, & Wyatt, 2011; Tavakol & Reicherter, 2003) . To corroborate this, the Association of American Colleges and Universities conducted a "National Survey of Business and Nonprofit Leaders" to determine which skills employers hold in highest regard when making hiring decisions (Hart Research Associates, 2013) . The 318 employers surveyed reported that the skills most sought after include the ability to think critically, solve complex problems, communicate effectively, acquire new knowledge, and apply acquired knowledge to novel real-world settings and problems, which are many of the goals achieved through PBL (Barrows, 1986; Barrows, 1994; Hmelo-Silver, 2004) . Additional goals of PBL include clinical reasoning, self-directed learning, and collaborative skills, as well as flexible knowledge and intrinsic motivation (Barrows, 1986; Barrows, 1994; Hmelo-Silver, 2004 ).
An appreciation of the importance of the skills developed through PBL has led to increasing adoption of the PBL method and other forms of active learning pedagogies. Existing and proposed revised accreditation standards in academic pharmacy support and expect the use of learning strategies that encourage development of skills in critical thinking, problem solving, and self-directed learning (Accreditation Council for Pharmacy Education [ACPE], 2011) . Recently, the American Association of Colleges of Pharmacy Center for the Advancement of Pharmacy Education (CAPE) has additionally identified educational outcome domains that promote scholarly methods of learning such as PBL (Medina et al., 2013) . These recommendations, as well as PBL's ability to simulate the cognitive processes that occur in clinical practice, for example, data analysis and hypothesis formulation and testing (Barrows, 1986; Barrows, 1994) , have resulted in over 70% of schools and colleges of pharmacy in the United States reporting incorporating PBL or some form of PBL into their pharmacy curricula (Stewart et al., 2011) .
While there are numerous facets associated with the use of the PBL methodology, skilled facilitators are central to the success of this pedagogy. The literature describing training programs for facilitators has come from many of the disciplines in health sciences, such as medicine (Barrows, 1988; Bosse, Huwendiek, Skelin, Kirschfink, & Nikendei, 2010; Olmesdahl & Manning, 1999) , dentistry (Dalrymple F. D. Salinitri, S. M. Wilhelm, and B. , and allied health professions (Tavakol & Reicherter, 2003) . Themes identified to be common amongst facilitator training programs include observing experienced facilitators facilitate live or through interactive videos, trainees playing the role of students while being facilitated by an experienced facilitator, trainees acting as facilitators after viewing an expert facilitator, and the use of a hybrid approach to training by incorporating both an information session and an active learning session Olmesdahl & Manning, 1999; Tavakol & Reicherter, 2003; Wuenschell et al., 2007) . Although there is a consistent approach in the literature with respect to PBL facilitator training programs that are structured and involve active learning or the PBL method itself to drive the training session, there is a paucity of literature regarding the best practices in facilitator training. Many programs assess their training using qualitative analyses of facilitators' perceptions of PBL with few research publications using objective measures to assess training programs and their effect on student assessment. More research is needed to determine the most effective models of facilitator training and the impact these models have on facilitators' assessment of student learners.
In this paper, we describe a theoretical framework for a pedagogically sound PBL facilitator training model that is rooted in the constructivist philosophy of learning (Piaget, 1997; von Glasersfeld, 1989; Vygotsky, 1986) . The objectives of the model are to enhance facilitators' understanding of PBL, their facilitation skills, and their ability to construct an optimal PBL learning environment. Key operational elements that guided the development of the training program included: 1) training geared to a multidisciplinary pool of basic and social/administrative scientists, clinical faculty, practicing pharmacists, and postgraduate residents enrolled in a teaching certificate program; 2) the need for a program that can be offered multiple times a year to provide just-intime training prior to new facilitators rotating into a series of sessions; 3) the desire to have a program that is sustainable with the use of enduring materials (i.e., videotaped sessions that can be reused); 4) strategic and effective incorporation of technology; 5) the need to develop a flexible and timeefficient program that allows for the involvement of volunteer practitioners; and 6) to create a community of practice (Wenger, 1998) amongst facilitators. Finally, we propose a method to assess the impact of the training program with respect to facilitator assessment of student learners with a goal of developing facilitators that provide fair and equitable assessment.
Constructivist Philosophy and the PBL Method for Training

The Philosophy
The constructivist philosophy developed in the twentieth century by Jean Piaget (1997) and Lev Vygotsky (1986) and pioneered by John Dewey (2004) has been widely applied to teaching and learning methodologies in health care education (Savery & Duffy, 1995; von Glasersfeld, 1989) . Tenets of the philosophy profess that knowledge is constructed by the learner through her interaction with the environment and from her life experiences (von Glasersfeld, 1989 ). This constructed knowledge that an individual has can be referred to as developed conceptual knowledge. Conceptual knowledge is developed and organized in the mind of the learners, and is challenged and strengthened through their social interactions. These interactions stimulate novel conceptual structures through negotiation and consensus building. The learner's perception of what he knows and his knowledge of the process of knowing, which is referred to as metacognition, is a central concept of this philosophy. Embracing this philosophy informs educators' beliefs regarding acquisition of knowledge and thus drives instructional design or curriculum development. Teaching and learning methodologies that are rooted in the constructivist philosophy necessitate that the teacher functions more as a guide, facilitator, or coach throughout the learning experience to help the learner be successful in the process of constructing her knowledge. Applying this philosophical approach to facilitator training allows the facilitator trainee to experience the PBL environment from the perspective of the learner who constructs knowledge in a group with the guidance of an experienced facilitator.
The PBL Method for Training
One educational method with theoretical underpinnings rooted in the constructivist philosophy is PBL. PBL originated at McMaster University and has been used formally in health care education since the 1970s (Barrows & Tamblyn, 1980; Kang, Brian, & Ricca, 2010; Savery & Duffy, 1995) . The goals of PBL, generated from the constructivist philosophy, include problem solving, critical thinking, clinical reasoning, self-directed learning, collaborative skills, flexible knowledge, and intrinsic motivation (Barrows, 1986; Barrows, 1994; Hmelo-Silver, 2004) . Figure 1 depicts how the goals of PBL and its instructional design can be conceptually mapped back to the underlying constructivist philosophy (Barrows, 1986; Barrows, 1994; Hmelo-Silver, 2004; Savery & Duffy, 1995; von Glasersfeld, 1989) . The process of PBL relies on small, collaborative group environments that are strategically facilitated and learnercentered (Hmelo-Silver & Barrows, 2006) . The PBL process begins with the participants in a PBL group receiving a complex, realistic, and open-ended problem that encourages inquiry and structures knowledge in a clinical context to allow for future application (Barrows, 1986; Hmelo-Silver, 2004) . The group determines the pertinent facts associated with the problem and generates hypotheses from these facts that explain the problem. The group uses prior knowledge and hypotheses to identify knowledge deficits and formulate learning issues. Learning issues guide self-directed learning and the acquisition of new knowledge. A variety of resources (e.g., primary literature, review articles, textbooks) are used by the learners to answer their learning questions and to propose solutions to problems within the case during self-directed learning. The learners critically evaluate the resources for appropriateness, applicability, strengths, and limitations. This structured problem-solving process then provides an opportunity for the small group to reconvene with a facilitator who challenges the learners to develop and share new knowledge and critically assess resources and solutions. Thereby, the group collaboratively develops critical-thinking skills and knowledge that is flexible and applicable to novel situations.
The involvement of a facilitator with each small group of learners operationalizes the constructivist philosophy through the PBL process (see Figure 1 ). The facilitator is essential to helping the learner develop skills, acquire knowledge, and collaborate with group members. The need for facilitator involvement with each small group makes PBL a resource-intensive pedagogical technique. As pharmacy educators continue to implement the PBL method, new and creative approaches to enhance facilitator resources are essential to maintain effective learning in small groups.
Developing a Facilitator Training Program within a Theoretical Framework
The constructivist philosophy is used to develop the theoretical framework for the facilitator training program. Aspects of the constructivist philosophy that are the backbone for the PBL facilitator training program include constructing the facilitators' knowledge, developing their conceptual knowledge, providing social interactions, building consensus, and developing a community of practice (see Table 1 ) (von Glasersfeld, 1989; Wenger, 1998) . Pedagogical models that have been developed from the constructivist philosophy immerse facilitator trainees in the PBL process. These models are PBL, interactive learning using technology, case-based active and situated learning, and debriefing and consolidation (see Table 1 ). The use of these models helps to achieve desired learning outcomes while offering the trainees an opportunity to become comfortable with the PBL process. The facilitator trainees are the learners during their training, but their role as facilitators and the key skills required to achieve the goals of facilitation should be modeled and emphasized by experienced facilitators employing the identified pedagogical models.
The role of the facilitator in PBL is to act as a guide to help students construct their own knowledge through metacognitive questioning that leads to greater understanding. Facilitators need to create a collaborative and cooperative learning environment with free discourse within their small group. Facilitators scaffold student learning through the use of probing questions that support and provide more evident structure to the knowledge the group is constructing, as well as to push students to perform beyond their perceived ability. Scaffolding is central to Vygotsky's zone of proximal development (Vygotsky, 1986) . The Zone of Proximal Development is the gap between what a learner knows or is capable of knowing and her potential knowledge and skill. The use of scaffolding within this zone provides the assistance needed for the learner to develop a deeper understanding of the topic than she would have without this support. Facilitators continually assess students' current state of independent problem solving and direct the learners and the group to a new level of learning using scaffolding to support this growth. Scaffolding most often is initiated by the facilitator, but may also come from peers within the group, especially as students become more proficient in learning skills and the facilitator plays a less active role and serves as a coach while the group acquires knowledge in a student-directed sociallearning environment (Hmelo-Silver & Barrow, 2006) . In addition to providing scaffolding, facilitators help learners develop metacognitive understanding and awareness, as well as strengthen critical-thinking skills. In metacognition, learners are encouraged to be actively aware of their cognitive processing, such as deciding on the approach to take in solving a problem, monitoring their understanding, and assessing their progress toward the solution (Flavell, 2004) . To develop such skills in learners, facilitators employ probing questions (e.g., How do you know that is correct? Why do you feel that is an important issue? How did you come to know that information?) to move the learner through the thinking and learning process.
The facilitators engaged in the PBL process as reported in the health sciences literature are professionals, including experienced students, residents, faculty, professionals from other disciplines (both nonclinical and clinical), and experts (Chng, Yew, & Schmidt, 2011; Hmelo-Silver & Barrows, 2006; McNatty, Cox, & Seifert, 2007; Ross et al., 2007;  Opinions differ regarding whether the facilitator needs to be a content expert. Chng and colleagues showed that the facilitator's ability to foster social congruence within the PBL small group by providing a safe and open environment for free exchange of ideas may be more important to the success of the students than the facilitator's content knowledge (Chng et al., 2011) . When utilizing a multidisciplinary pool of facilitators, it is important to be mindful of the fact that most clinicians and scientists have primarily spent their educational career exposed to or using traditional, teacher-centered, passive, and lecture-based learning strategies that are reflective of the objectivist philosophy (Jonassen, 1991) . Experienced clinicians and faculty members have a genuine desire to transmit their knowledge, wisdom, and experience. In order to be effective in a student-centered PBL model, facilitators must reflect on their teaching philosophies and reorient their practice to a constructivist approach. For facilitator training programs to be effective, it is necessary for facilitators to be open to alternative teaching and learning strategies that promote a student-centered learning model.
The constructivist perspective emphasizes the development of a conceptual knowledge network of complex skills that facilitators are expected to learn in order for them to assimilate what they are being exposed to (von Glasersfeld, 1989) . The techniques and skills of particular importance are understanding and applying the processes of scaffolding (Vygotsky, 1986) and metacognitive questioning (Flavell, 2004) . By intentionally modeling scaffolding and metacognitive questioning using the PBL approach during facilitator training, facilitators become learners experiencing these processes.
The conceptual representation of a theoretical training framework was developed and is illustrated in Table 1 . The framework serves to connect each setting for knowledge construction to a pedagogical strategy, to the learning outcomes for facilitators, and to the methods of instruction.
WSU Facilitator Training Program
At Wayne State University Eugene Applebaum College of Pharmacy and Health Sciences (WSU EACPHS), the fouryear doctor of pharmacy professional program adopted the PBL approach within a hybrid curriculum model in 2006. During the second and third professional years, PBL is conducted in a course series parallel to eight integrated pharmacotherapy modules delivered by pharmaceutical science and pharmacy practice faculty. The PBL course series is complementary to the modules but includes unique content presented as clinical cases. Cases span three two-hour sessions during a three-week period. During an academic year, the students complete eight PBL cases.
Facilitators involved in our PBL program include pharmaceutical scientists, social/administrative scientists, clinical faculty, pharmacists from area health systems and community practice, and postgraduate residents who are enrolled in a teaching certificate program.
The involvement of pharmaceutical scientists and social/ administrative scientists as facilitators is not unique to our PBL program at WSU EACPHS, but it does create an opportunity to design a facilitator training model that emphasizes facilitation skills rather than content expertise. Unique to this model is the in-depth training and mentoring of postgraduate residents in the teaching certificate program. The teaching certificate program is offered at WSU EACPHS and is affiliated with residency training programs in the Detroit metropolitan area. This program is designed to inculcate basic teaching skills for residents, as residency programs are the primary pipeline for clinical faculty in colleges and schools of pharmacy. Participation in PBL as part of the teaching experience develops competence and understanding of student-centered, small group learning (Havrda et al., 2013) . The benefits to the residents and the curriculum are fourfold, as participation: 1) provides residents with required small group facilitation experience; 2) enhances residents' own problem-solving skills; 3) increases residents' interest in faculty positions as a career choice (McNatty et al., 2007) ; and 4) supplements PBL facilitation resources (Jafri et al., 2007) with reduced financial burden to the institution.
Inherently, the PBL process involves many facilitators, and in our program, this includes 50-60 facilitators per academic year. Anecdotal results from our program's PBL experience indicate that this gives rise to inconsistencies in facilitator techniques and performance evaluations. Our previous training sessions were didactic, which made it difficult for facilitators to gain a full understanding of the PBL process and their role as facilitators. Providing a standardized, thoughtfully designed training program is vital to reduce variability between facilitators regarding facilitation and evaluation. At WSU EACPHS, we developed a training program using the constructivist philosophy to inform the pedagogical models that would influence our instructional design (see Table  1 ). The training program goals are to enhance facilitation skills, increase facilitator confidence in the PBL process, and address inter-rater variability among facilitators.
The structured facilitator program begins with a kick-off session for all new facilitators. This session starts with a fiveminute video that introduces facilitators to the general principles of PBL. Afterward, the trainees are assigned to small groups and are given a case scenario with an ill-structured, open-ended problem directly related to teaching and learning. April 2015 | Volume 9 | Issue 1 An experienced facilitator works with each group, modeling the facilitator role and techniques as the group develops their facts, hypotheses, and learning issues. Time is allotted for individual self-directed learning to gather answers to the learning issues, using electronic devises the trainees bring to the session. Groups then reconvene to share and discuss proposed solutions to the original problem. This kick-off session allows the facilitator trainees to be engaged in the PBL process from the vantage point of a student learner in order to experience the knowledge construction process. This session also allows experienced facilitators to model effective facilitation techniques so that the trainees appreciate how they, as facilitators, can influence the learning environment and the successful functioning of the PBL group.
The second part of the training program involves an interactive online learning environment using Voice Thread (voicethread.com) as a medium to offer a pre-workshop thirtyminute video that describes the PBL process and program at WSU EACPHS, literature supporting PBL, and how PBL is used in pharmacy education within the United States. The facilitator trainees are able to leave comments and questions on the Voice Thread website that directly tie to points in the video that warrant further clarification or discussion. Other trainees and the trainers are able to reply to posted comments, allowing for asynchronous video discussion to take place prior to the training session. Additional electronic resources are provided to the trainees with the video to support understanding of facilitator and learner roles and responsibilities. This includes a document detailing the PBL structure specifying what occurs at each PBL session and roles and responsibilities of students, facilitators, and case writers. Additionally, facilitator trainees are provided example facilitator prompts, dos and don'ts of facilitation, cases used in the training session, and the rubric for facilitator assessment of student performance.
The facilitator trainees convene as a group within the week prior to their first PBL session for a training workshop to focus on practical facilitation skills and methods. As a group, the facilitator trainees are exposed to the entire PBL experience by viewing two video recorded PBL sessions of students currently enrolled in the PBL course who are facilitated by an experienced PBL facilitator. In the first session, the students are presented with a novel case for which they outline pertinent facts, and develop hypotheses and learning questions. In the second session, which follows independent, self-directed learning, the students share new knowledge and proposed solutions to identified problems. Throughout the training session, experienced faculty members pause the video to facilitate discussions to allow the trainees to construct flexible knowledge of PBL facilitation. These discussions allow the trainees to critique student and facilitator techniques using the previously provided resources and to practice effective facilitation skills. Specific facilitator techniques and tools that are highlighted in the session include prompts that probe the depth of student learning while maintaining student-centeredness, encouraging inquiry, seeking alternative hypotheses, promoting student collaboration, increasing student participation, and developing and maintaining a collegial environment. Facilitators are encouraged to guide students, through metacognitive questioning, in a critique of their approach to self-directed learning and efficient use of information resources. Throughout the training, there is ongoing open discussion regarding approaches to facilitation. Using the video to provide casebased learning within the training workshop helps trainees organize knowledge of the PBL process and their roles as a facilitator. Discussions throughout the training also provide opportunities for an individual's knowledge of PBL facilitation to be challenged through the group's social interactions, leading to a deeper understanding. While viewing the video recorded PBL sessions, trainees assess the performance of selected students using a standard rubric without prior extensive orientation to the rubric. Following the video, facilitator trainees share their rating scores for the students assessed. Based on the responses, further discussion of discordant evaluations is facilitated to reduce inter-rater variability.
The final component of the training program is to gather facilitator trainees for debriefing sessions following each of their first three independent experiences as facilitators. During the debriefing sessions, knowledge developed by the individual facilitator is challenged and further developed by social negotiation and confirmed through social consensus. The use of debriefing sessions aligns with Wenger's theory of communities of practice (1998), which is derived from the constructivist social learning experiences. The theory of communities of practice holds that when professionals of similar disciplines and values work together, the exchange and negotiation of metacognition that occurs within the group transforms and elevates their learning because of their membership within the community (Wenger, 1998 ). An experienced facilitator trainer facilitates this post-session reflective discussion with the trainees to review challenges, successes, and evaluations of student performance. Thus, the facilitation techniques that are used by the facilitator during the training and the postsession discussions allow the trainees to be a part of a social constructivist learning environment and community of practice (Vygotsky, 1986; Wenger, 1998) .
Assessing a Facilitator Training Program
Assessment of the effectiveness of facilitator training sessions has been predominantly performed using qualitative assessments of faculty perceptions from the training sessions April 2015 | Volume 9 | Issue 1 (Bosse et al., 2010; Dalrymple et al., 2007) . A method that may be additionally employed to provide a mixed-model analysis of training effectiveness could evaluate inter-rater reliability of facilitator assessment of learners following the training. Through the use of an objective, checklist-based assessment rubric as well as a structured facilitator training program grounded in the constructivist philosophy, we expect trained facilitators to use consistent facilitation techniques and evaluate learners in a valid and reliable manner. The facilitator assessment of student performance rubric is a checklist of tasks that students should be able to perform. These tasks are derived from the course objectives that align with PBL skills that students are expected to achieve during their small group sessions. For example, under the course objective "Differentiate relevant patient characteristics, " rubric items include the following: 1) list facts from the case; 2) group facts from the case logically; 3) provide reasoning for grouping of facts; and 4) identify when facts are not relevant to the case.
In order to assess the effectiveness of the training program for producing like-minded evaluators, inter-rater reliability could be assessed. Inter-rater reliability may be evaluated at multiple time points throughout the process, such as during the training session and with the evaluation of each member of a facilitator's PBL group for each case. Each assessment of inter-rater reliability may identify discordant evaluations that would be discussed during the training workshop or debriefing sessions to reduce variability among evaluators. The facilitators' assessment of student performance prior to and following the debriefing discussions may also be assessed to determine the impact that continued training has on addressing inter-rater reliability. Evaluation of facilitator assessment of student learning may also be done on a longitudinal basis to determine whether continued facilitation experience affects the use of the evaluation rubric and inter-rater reliability. All assessments may be collected electronically through the use of a system such as E*Value (e-value.net).
Given the multidisciplinary makeup of our facilitator pool, it is important to evaluate the effectiveness of the training framework for the development of facilitators from varying backgrounds and practices. Potential differences between discrete groups of raters could be evaluated with respect to assessment. Examples include stratification of the facilitators by faculty, volunteer, or pharmacy resident status. The impact of duration of practice experience on assessments also could be evaluated. These assessment strategies overall would determine if variance between facilitators decreased following the training process to provide an objective measure of the program effectiveness.
Conclusion
By developing a theoretical framework and structuring the PBL facilitator training program around the constructivist philosophy, we expect the facilitator trainee to construct a conceptual framework of knowledge related to all aspects of PBL. Structured facilitator training programs should employ pedagogical strategies rooted in the philosophy that drives programmatic design. Using PBL methodology along with interactive learning, technology, case-based, and debriefing sessions can provide a pedagogically sound framework for enhancing facilitators' understanding of the PBL methodology and process and developing their facilitation and assessment skills.
